In order to study the influence of wind -hydro hybrid power plant on power grid, the paper represents the method of wind -hydro hybrid power plant, a simulation model combined wind turbine system, hybrid power system with electrical network, SVC, PSS and large hydro power plant was built by Matlab/Simulink. It was suffered under both situations of static and dynamic simulation with using wind speed data which from the fact wind farm. The simulation results validate the power grid can maintain stability after the wind -hydro hybrid power plant is connected with the network. As a consequence, the results will provide technical basis for how to increase the position of wind turbine system in energy supply system.
Introduction
Wind energy has characteristics like randomness, intermittency and seasonality. As a result, output fluctuation of the power station is huge, the security and stability of power grid are seriously weakened. Therefore, it is a problem that should be solved urgently to make wind generator system output stable power to power grid via reasonable methods and to increase the proportion of power grid capacity occupied by wind power through improvement of the power grid structure [1] .
In order to solve the continuity and stability problems of wind power, we need a hybrid system. Multi -energy hybrid system (such as wind -gas turbine hybrid plant, wind -diesel engine hybrid plant, wind -high-temperature fuel cell hybrid plant, etc.) are proposed at home and abroad. The start and grid connection time of hydroelectric power plant is short, and the operation and dispatching are flexible. Hence it can adapt to the output change of wind power station triggered by the change of wind speed. Rapid start and stop can be realized when it is combined with wind power plant. Thus the entire hybrid power system can realize a stable output, which will thoroughly solve the adverse effect of wind power station load fluctuation on network voltage and frequency caused by the randomness and volatility of wind flow speed during large-scale development of wind power [2] .
The whole-system model of wind-hydro hybrid power plant mainly includes two subsystems: wind turbine system and hydro-generator system models. Based on the previous researches [3] [4] [5] , this paper puts forward the power plant method of combining wind turbine with water turbine. Moreover, through a series of modeling and simulation on Matlab/Simulink platform, it has verified that the hybrid power system can enhance stability of wind power station when it outputs to power grid.
Wind Power Station Model
The model of wind power station only considers the whole-system model of wind power station comprising pneumatic system, rotor, electric generator and control system; other relevant power grid, cable, capacitor bank, transformer and breaker models will be directly called in the standard library of Matlab/Simulink. The whole-system model of active stall wind power station is as follows [3] [4] [5] :
'' 
In the above model, Cp(λ,β)means the power coefficient; Tr refers to the wind wheel torque;  indicates the air density; R denotes the wind wheel radius; V signifies the effective wind speed;  represents the tip speed ratio;  means the pitch angle;ωr . Major parameters are as follows: Xs=Lsωs refers to the stator reactance; Xr=Lrωs means the rotor reactance; Xm=Lrsωs signifies the mutual reactance between stator and rotor; Ls represents the magnetic flux leakage self-inductance coefficient of stator phase winding; Lr indicates the magnetic flux leakage self-inductance coefficient of rotor phase winding; Lrs denotes the mutual inductance coefficient of stator and rotor winding.
Simulation Model of Water Turbine Power Station
Water turbine model is often represented with complicated time-varying nonlinear systems. The model of water turbine and governor in Matlab are shown in Figure 1 . It is composed of a nonlinear water turbine model, a PID management system and a servo motor (an engine to control the operation of mechanical components in servo system, and an indirect gear change mechanism supplementing the motor) [6] [7] . In order to guarantee universality of the research, we have selected a typical electric power system, synchronous machine and excitation system are used to simulate the generator system; transformer (T), electric transmission line (Line), load (Load), standard voltage source (source) and measurement elements are used to simulate the infinite-bus power system.
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Wind-Hydro Hybrid Power Plant Model
Wind-hydro hybrid power plant model adopts the principle of compound use dominated by new energy (wind energy) utilization as the main part of base load, and supplemented by conventional energy (hydro-energy) as the complementary part of base load and top-load, as shown in Figure 2 . 
Wind power plant model
10 wind turbines in each row are equated to one set via equivalence principle. After processing with such method, the 80 wind turbines in the whole wind power plant can be replaced with 8 equivalent machines.
Meanwhile, in order to make the study convenient, gives some hypotheses and explanations to the wind conditions.
(1) During the simulation period, the wind direction remains unchanged. In another word, the wind direction is always perpendicular to the wind wheel rotation plane of each wind turbine.
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(2) The 10 wind turbines acting on the same row have the same wind speed. As shown in the figure, wind speed in the first row is Wind1, wind speed in the second row is Wind2, and the rest can be done in the same manner. Hence wind speed in the eighth row is Wind8. Therefore, the wind condition of the eight equivalent machines after equating can be expressed with Wind1 -Wind8.
(3) In order to increase the reliability of simulation, wind speeds Wind1 -Wind8 in the figure are obtained after simplification treatment according to the measured wind speeds of a wind power plant in Xinjiang, so the data are real to some extent. Figure 3 presents the values of Wind1 -Wind8 after processing (the simulation results of 10min are selected). 
Wind turbine system model in the hybrid system
According to the contents discussed in the previous chapters, the simulation model of wind turbine system in the hybrid system of Matlab/Simulink platform is obtained, as shown in Figure 4 . As shown in Figure 4 , for convenient expression, the eight equivalent machines are installed in two modules, and each module includes four equivalent machines.
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Water turbine power plant model in the hybrid system
According to the contents discussed in the previous chapters, the simulation model of water turbine power plant in the hybrid system of Matlab/Simulink platform is obtained, as shown in Figure 5 . 
Overall model of the hybrid system
According to the previous wind power plant model and water turbine power plant model, by combining with the stabilizing device model of power system, the overall model of wind-hydro hybrid power plant can be gained, as shown in Figure 6 . 
Grid connection parameter setting of wind-hydro hybrid power plant
Model selection of wind generator
The installed capacity of the wind power plant selected is 160MW, and the rated capacity of one machine is 2MW. There are 60 sets in total. The specific parameters are as follows:
P=2MW, Vs=690V, f=20Hz, V=13m/s, KD=0.01pu, Kp=5, KI=25, H=3.5s, Rs=0.00488pu, Xs=0.09241pu, Rr=0.00549pu, Xr=0.09955pu, Xm=3.9527pu, So=-0.010
Model selection of water turbine power plant
The installed capacity of the water turbine power plant selected is 120MW, and the rated capacity of one machine is 120MW. There is 1 set in total. The specific parameters are as follows: 
Parameter setting of power system stabilizer
Generic PSS module is used and parameter setting is as follows:
The time constant of sensor is 30e-3; the gain is 20; the stable output voltage limitation is -15%, 15%. Figure 6 shows the overall model of wind-hydro hybrid power plant. According to the predicted wind speed, the predicted plant power of wind turbine is calculated. Moreover, the input flow used for hydroelectric plant is worked out according to the storage capacity level of hydropower station. Then the plant schedule about overall output power of wind-hydro hybrid power plant is made.
Simulation Results and Analysis
When the simulation time is 80s, the simulation results are shown in Figure 7 , Figure 8 , Figure 9 and Figure 10 . Figure 8 and Figure 9 , if the output power of wind turbine system decreases in a short time, the compensation power of water turbine power plant will increase in a short time. If output power of wind turbine system increases in a short time, the compensation power of water turbine power plant has to decrease in a short time. Output powers of the two systems should present a complementary phenomenon in a short time, and an extremely small time difference will happen to such complementation. According to the simulation results, overall variation trends of the two curves are complementary within the simulation time. The overall output power of wind-hydro hybrid power plant can be gained by overlapping the two curves. As shown in Figure 9 , this curve always stays near 220MW, and its fluctuation is small. Figure 10 reflects voltage changes of the overall model of wind-hydro hybrid power plant. Output voltage of model fluctuates slightly at the initial stage of start, but it is stabilized within an allowable fluctuation range soon. According to Figure 9 and Figure 10 , we can obtain the correctness and validity of the model established.
Conclusions
The operation mechanism model of wind-hydro hybrid power plant in power grid is established by applying modules in MATLAB/SIMULINK tool cabinet, and simulation is conducted for this model through simulation environment. Response of the whole power grid system under actual wind speed disturbance is simulated. According to the results, wind-hydro hybrid power plant can operate stably when it is connected to a large-scale power grid, and this system has a very good application prospect. Through researches on this model, we can further guarantee safe, economic, reliable and stable operation of electric power system, improve the power supply quality of electric power system, increase the power supply reliability of electric power system, and enhance the operation initiative of electric power system. Meanwhile, a fundamental basis is provided for future studies on how to improve the status of wind generator system in the entire energy supply system.
